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(57)Abstract 

PURPOSE: To secure a display time of a high quality picture and to 
suppress flickering of a picture when picture data coded hierarchically are 
decoded and displayed in a short time by reducing number of times of 
display of a progressive decoding picture. 

CONSTITUTION: An image buffer memory 4' stores a progressive decoding 
picture based on a decoded picture outputted from a picture decoding 
integrated circuit 1. A write control means 7 transfers a decoded picture of 
the memory 4' to a frame memory 4 upon the notice of a processing end of 
a final layer and rewrites the content of the memory 4. The memory 4 
stores display data and the content of the memory 4 is displayed on a 
display screen. When coded data in four layers are decoded at a speed of 5 
sheets/sec, all of the display time of 1/5sec are used for displaying the 
decoded picture and the picture of high quality is always obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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CLAIMS 



[Claim(s)] 

[Claim 1] The restoration image which decrypts according to the code data of the 1st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent decrypts the code data of the i — th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i— th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and 
was obtained. The image reconstitution-of-data method of presentation which is the image reconstitution-of-data method of 
presentation which displays a progressive restoration image, and is characterized by displaying progressive restoration m of n 
progressive restoration images (m being smallness from n) on a display. 

[Claim 2] The image reconstitution— of-data method of presentation of claim 1 characterized by the progressive restoration 
image displayed on a display being the n— th progressive restoration image. 

[Claim 3] The restoration image which decrypts according to the code data of the 1 st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent, decrypts the code data of the i— th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i— th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i — 1) watch which the code data of the 1st hierarchy thru/or a ** (i— 1) hierarchy was decrypted, and 
was obtained. It is the image reconstitution-of-data method of presentation which displays a progressive restoration image. 
While displaying on a display the progressive restoration image currently generated at the time whenever it initializes a timer at 
the time of reception initiation of the code data of the 1st hierarchy of an image and a timer clocks fixed time amount The image 
reconstitution-of-data method of presentation characterized by displaying the last progressive restoration image. 
[Claim 4] The restoration image which decrypts according to the code data of the 1st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent, decrypts the code data of the i— th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i— th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and 
was obtained. It is the image reconstitution-of-data method of presentation which displays a progressive restoration image. The 
image reconstitution-of-data method of presentation characterized by displaying many progressive restoration images on a 
display when the transmission duration of an image is long, and displaying a small number of progressive restoration image on a 
display when the transmission duration of an image is short 

[Claim 5] The restoration image which decrypts according to the code data of the 1 st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n— th hierarchy's code data is sent, decrypts the code data of the i — th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained. The i— th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i~1) hierarchy was decrypted, and 
was obtained. The image reconstitution-of-data method of presentation characterized by determining the progressive restoration 
image which is the image reconstitution-of-data method of presentation which displays a progressive restoration image, 
evaluates the display duration of an image, and is displayed on a display based on an evaluation result 
[Claim 6] The restoration image which decrypts according to the code data of the 1 st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent, decrypts the code data of the i-th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i-th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and 
was obtained. It is the image reconstitution-of-data method of presentation which displays a progressive restoration image. The 
image reconstitution-of-data method of presentation characterized by judging whether all progressive restoration images are 
displayed or a limited number of progressive restoration images are displayed based on the display duration of an image, and 
displaying a progressive restoration image on a display based on a decision result. 

[Claim 7] The restoration image which decrypts according to the code data of the 1st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent, decrypts the code data of the i-th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i-th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i~1) hierarchy was decrypted, and 
was obtained. It is the image reconstitution-of-data method of presentation which displays a progressive restoration image. The 
image reconstitution-of-data method of presentation characterized by displaying many progressive restoration images on a 
display when image size is large, and displaying a small number of progressive restoration image on a display when image size is 
small. 

[Claim 8] The restoration image which decrypts according to the code data of the 1 st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent decrypts the code data of the i-th hierarchy 
(i is 1, 2, — , n) of an image, and is obtained, The i-th progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and 
was obtained. It is the image reconstitution-of-data method of presentation which displays a progressive restoration image. The 
image reconstitution-of-data method of presentation characterized by displaying many progressive restoration images on a 
display when the amount of data of an image is large, and displaying a small number of progressive restoration image on a display 
when the amount of data of an image is small. 

[Claim 9] The restoration image which decrypts according to the code data of the 1 st hierarchy about an image, the 2nd 
hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent decrypts the code data of the i-th hierarchy 
(i is 1 , 2, — , n) of an image, and is obtained, The Hth progressive restoration image is generated based on the progressive 
restoration image of eye ** (i-1) watch which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and 
was obtained. The image reconstitution-of-data method of presentation characterized by determining the progressive restoration 
image which is the image reconstitution-of-data method of presentation which displays a progressive restoration image, and 
should be displayed on a display based on the coding conditions of an image. 

[Claim 10] image restoration circuit (1) which generates a restoration image based on the i-th hierarchy's (i= 1, 2, — , n) inputted 
code data Image buffer memory (4'). image restoration circuit (1) The i-th progressive restoration image is generated based on 
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the restoration image by the code data of the i-th hierarchy (i= 1, 2, — , n) outputted, and the progressive restoration image of 
eye ** (i-1) watch are stored in image buffer memory (4*). from — a storing means (2 3) to store the i-th progressive restoration 
image in image buffer memory (4*) Frame memory which stores an indicative data (4) Image buffer memory (4*) and frame 
memory (4) Renewal means of a frame memory installed in between (5, 6, 7) It provides. Renewal means of a frame memory (5, 6, 
7) When processing of a hierarchy's code data defined beforehand is completed, the contents of image buffer memory (4') are 
followed, and it is a frame memory (4). Hierarchy code data restoration equipment characterized by updating the contents. 
[Claim 1 1] image restoration circuit (1) which generates a restoration image based on the i-th hierarchy's (i= 1, 2, — , n) inputted 
code data Image buffer memory (4'), image restoration circuit (1) The i-th progressive restoration image is generated based on 
the restoration image by the code data of the i-th hierarchy (i= 1,2, — , n) outputted, and the progressive restoration image of 
eye ** (i-1) watch are stored in image buffer memory (4*)- from — a storing means (2 3) to store the i-th progressive restoration 
image in image buffer memory (4') frame memory (4) which stores an indicative data Image buffer memory (4') and frame memory 
(4) Renewal means of a frame memory (5, 6, 7) installed in between timer (8) providing — timer (8) whenever it is initialized at 
the time of reception of an image and clocks fixed time amount after it — a display command — generating — renewal means of 
a frame memory (5, 6, 7) When processing of the last hierarchy is completed, the contents of image buffer memory (4') are 
followed, and it is a frame memory (4), While updating the contents Timer (8) When a display command is generated, the contents 
of image buffer memory (4') are followed, and it is a frame memory (4). Hierarchy code data restoration equipment characterized 
by updating the contents. 

[Claim 12] image restoration circuit (1) which generates a restoration image based on the i-th hierarchy's (i= 1, 2, — , n) inputted 
code data Image buffer memory (4*), image restoration circuit (1) The i-th progressive restoration image is generated based on 
the restoration image by the code data of the i-th hierarchy (i= 1, 2, — , n) outputted, and the progressive restoration image of 
eye ** (i-1) watch are stored in image buffer memory (4'). from — a storing means (2 3) to store the i-th progressive restoration 
image in image buffer memory (4*) frame memory (4) which stores an indicative data Image buffer memory (4*) and frame memory 
(4) Renewal means of a frame memory (5, 6, 7) installed in between display hierarchy decision means (9) providing — display 
hierarchy decision means (9) the progressive restoration image which should be displayed — determining — renewal means of a 
frame memory (5, 6, 7) Display hierarchy decision means (9) When the determined progressive restoration image is generated, 
the contents of image buffer memory (4') are followed, and it is a frame memory (4). Hierarchy code data restoration equipment 
characterized by updating the contents. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image reconstitution-of-data method of presentation and equipment which 
were encoded hierarchical. Since it is very large compared with a document etc., when it stores or the amount of data of image 
data is transmitted, the coding technique which compresses the amount of data began to be used widely. The coding approach 
hierarchical also in the various coding approaches attracts attention as an advantageous approach, when transmitting using the 
late transmission line. 

[0002] The hierarchical coding approach is the approach of dividing an image into two or more hierarchies, and encoding. For 
example, if it is data encoded to five hierarchies, if the 1st hierarchy's data are restored, a coarse rough image can be obtained, 
and a clearer image can be restored, if the 1-2nd, the 1-3rd — , and the hierarchy that restores are increased so that it may be 
called the 1-5th. In the image reconstitution-of-data method of presentation and equipment which were encoded by the 
hierarchical coding approach, this invention prevents a flicker in the case of displaying many images for a short time, and raises 
the quality of a display image. 
[0003] 

[Description of the Prior Art] The equipment in connection with the image re constitution of data and the display encoded 
hierarchical is reported to 20th page - page [ 25th ] "the description of the color still picture coding LSI and application" of the 
magazine "electronic technical" June, 1991 issue. Hereafter, let this reference be reference 1. Drawing 8 is the same as drawing 
10 of reference 1. In draw ing 8 , + circuit, three to 128 circuit, and 4 show a frame memory and five to 128 circuit, and, as for 1, 
6 shows the value limiting circuit, as for an image restoration integrated circuit and 2. 

[0004] The image restoration integrated circuit 1 restores the code data encoded by the ADCT (Adaptive Discrete Cosine 
Transform) method, and outputs the restoration image which added offset of +128. + A circuit 2 adds what subtracted 128 from 
the pixel value outputted from the image restoration integrated circuit 1, and the value of the same pixel stored in the frame 
memory 4. + The output of a circuit 2 is stored in a frame memory 4. A frame memory 4 stores a progressive restoration image 
with offset of 128. The data read from the frame memory 4 are outputted as a 8-bit indicative data via -128 circuit 5 and the 
value limiting circuit 6. 

[0005] An image is divided into a 8x8-pixel block. The partial image of each block is expressed by the DCT multiplier of 64 
pieces. The DCT multiplier of 64 pieces is divided into four groups. A transmitting side transmits the code data of the 1st 
hierarchy who expresses the list (the average value of the pixel value for every block is included) of the 1 st group of each block 
to the beginning, transmits the code data of the 2nd hierarchy who expresses the list of the 2nd group of each block below, 
transmits the code data of the 3rd hierarchy who expresses the list of the 3rd group of each block below, and transmits the 
code data of the 4th hierarchy who expresses the list of the 4th group of each block to the last. 

[0006] If the code data of the 1st hierarchy of an image is inputted, the image restoration integrated circuit 1 will output the 
restoration image which decrypts the 1st hierarchy's code data and is obtained. The restoration image based on the 1st 
hierarchy's code data is stored in a frame memory 4 as it is. 

[0007] If the code data of the 2nd hierarchy of an image is inputted, the image restoration integrated circuit 1 will output the 
restoration image which decrypts the 2nd hierarchy's code data and is obtained. The restoration image based on the 2nd 
hierarchy's code data and the 1 st progressive restoration image (what was made actual -1 28) stored in the frame memory 4 are 
added, the 2nd progressive restoration image is generated, and the 2nd progressive restoration image is stored in a frame 
memory 4. 

[0008] If the code data of the 3rd hierarchy of an image is inputted, the image restoration integrated circuit 1 will output the 
restoration image which decrypts the 3rd hierarchy's code data and is obtained. The restoration image based on the 3rd 
hierarchy's code data and the 2nd progressive restoration image stored in the frame memory 4 are added, the 3rd progressive 
restoration image is generated, and the 3rd progressive restoration image is stored in a frame memory 4. 
[0009] If the code data of the 4th hierarchy of an image is inputted, the image restoration integrated circuit 1 will output the 
restoration image which decrypts the 4th hierarchy's code data and is obtained. The restoration image based on the 4th 
hierarchy's code data and the 3rd progressive restoration image stored in the frame memory 4 are added, the 4th progressive 
restoration image is generated, and the 4th progressive restoration image is stored in a frame memory 4. 

[0010] According to the hierarchy code data restoration equipment of drawing 8 , an indicative data is changed whenever one 
hierarchy's data are restored. That is, if the code data encoded hierarchical is received and the case where it indicates by 
restoration is made into an example, one hierarchy's sign is received, and whenever the data is restored, a display image will 
change to a high-definition thing. Before transmission of one image is completed at a low speed by the transmission line, when 
taking long time amount, in a receiving side, reception initiation of transmission of all the data of one image being completed can 
be carried out without waiting, the whole picture of a rough image can be seen immediately, and a high-definition image can be 
seen gradually. According to this approach, for those who are looking at the receiving image, there is effectiveness, like a mental 
burden decreases and it can be said to be the effective method of presentation. 

[001 1] Drawing 9 is drawing showing the example of the structure of a system which used image restoration LSI. this drawing — 
setting — 1 — an image restoration integrated circuit and 4 — a frame memory and 10 — a central processing unit and 11 — in 
an image scanner and 14, table memory and 15 show a counter and, as for main memory and 12, 16 shows [ a DMA controller 
and 13 ] the CRT controller, respectively. Drawing 9 is the same as drawin g 6 of reference 1. The image restoration integrated 
circuit 1 also has the function which encodes image data by the ADCT method. Although not illustrated, the LAN processor 
which controls LAN is connected to the system bus. 
[0012] 

[Problem(s) to be Solved by the Invention] Thus, a Prior art is very effective when the transmission line is a low speed. However, 
it is not what assumed the case where many images were indicated by restoration for a short time, using the high-speed 
transmission lines, such as LAN. Therefore, if conventional equipment is used when indicating many images by restoration for a 
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short time using the high-speed transmission line, the following problems will arise. 

[0013] Drawin g 1 0 is a timing diagram which shows actuation of the conventional example shown in drawin g 8 . For example, the 
image data of a large number encoded to four hierarchies is transmitted in 5 images / second, and the case where this is 
similarly restored and displayed in 5 images / second is assumed. The vocabulary called "reception" shows the time of day 
which reception ended, and the vocabulary "restoration" shows the time of day which restoration ended. With conventional 
equipment for 1 / 5 seconds will be displayed and each image will change from a rough image to a high-definition image gradually 
in this 1 / 5 seconds. 

[0014] Now, an image changes every [ 1/] 20 seconds, and it is clear that an image flickers and is hard to see. Moreover, among 
the display time for 1 / 5 seconds of each image, the display time of a high-definition image is for 1/20 seconds slightly, and 
the observation time amount of the image of low grace becomes a ******** for those who are looking at the image. 
[0015] Although there is individual difference, if a display duration exceeds 1 / 2 seconds in retrieval, some "waiting" will be 
sensed and it will be thought that it becomes unpleasant. Therefore, if it says roughly, even if it will change the progressive 
display image for raising the grace of an image at spacing shorter than 1/2 second, there is no semantics which reduces 
"waiting" and an image only increases a flicker, and it is only hard to see. When indicating the image data encoded hierarchical 
for a short time by restoration, this invention secures the display time of a high-definition image, and aims at suppressing a 
flicker of an image. 
[001 6] 

[Means for Solving the Problem] The image reconstitution-of-data method of presentation of claim 1 is decrypted according to 
the code data of the 1 st hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's 
code data is sent. The restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is 
obtained. The i— th progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch 
which the code data of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image 
reconstitution-of-data method of presentation which displays a progressive restoration image, and is characterized by displaying 
progressive restoration m of n progressive restoration images (m being smallness from n) on a display. 

[0017] The image reconstitution-of-data method of presentation of claim 2 is characterized by the progressive restoration image 
displayed on a display being the n-th progressive restoration image in the image reconstitution-of-data method of presentation 
of claim 1. 

[0018] The image reconstitution-of-data method of presentation of claim 3 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent. The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained. The i-th 
progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image. While displaying on a display the progressive restoration image 
currently generated at the time whenever it initializes a timer at the time of reception initiation of the code data of the 1st 
hierarchy of an image and a timer clocks fixed time amount, it is characterized by displaying the last progressive restoration 
image. 

[0019] The image reconstitution— of-data method of presentation of claim 4 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent. The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained. The i-th 
progressive restoration image is generated based on the progressive restoration image of eye ** watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image. It is characterized by displaying many progressive restoration 
images on a display, when the transmission duration of an image is long, and displaying a small number of progressive restoration 
image on a display, when the transmission duration of an image is short 

[0020] The image reconstitution-of-data method of presentation of claim 5 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained. The i-th 
progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image, and the display duration of an image is evaluated and it is 
characterized by determining the progressive restoration image displayed on a display based on an evaluation result. 
[0021] The image reconstitution-of-data method of presentation of claim 6 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — . the sequence that the n-th hierarchy's code data is sent The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained, The i— th 
progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch which the code data 
of the 1 st hierarchy thru/or a ** (i— 1 ) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image. Based on the display duration of an image, it judges whether all 
progressive restoration images are displayed or a limited number of progressive restoration images are displayed, and is 
characterized by displaying a progressive restoration image on a display based on a decision result 

[0022] The image reconstitution-of-data method of presentation of claim 7 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained. The i-th 
progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image. It is characterized by displaying many progressive restoration 
images on a display, when image size is large, and displaying a small number of progressive restoration image on a display, when 
image size is small. 

[0023] The image reconstitution-of-data method of presentation of claim 8 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent. The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2. — , n) of an image, and is obtained, The i-th 
progressive restoration image is generated based on the progressive restoration image of eye ** (i-1) watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image. It is characterized by displaying many progressive restoration 
images on a display, when the amount of data of an image is large, and displaying a small number of progressive restoration 
image on a display, when the amount of data of an image is small. 

[0024] The image reconstitution-of-data method of presentation of claim 9 is decrypted according to the code data of the 1st 
hierarchy about an image, the 2nd hierarchy's code data, — , the sequence that the n-th hierarchy's code data is sent. The 
restoration image which decrypts the code data of the i-th hierarchy (i is 1, 2, — , n) of an image, and is obtained, The i-th 
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progressive restoration image is generated based on the progressive restoration image of eye ** ) watch which the code data 
of the 1st hierarchy thru/or a ** (i-1) hierarchy was decrypted, and was obtained. It is the image reconstitution-of-data method 
of presentation which displays a progressive restoration image, and is characterized by determining the progressive restoration 
image which should be displayed on a display based on the coding conditions of an image. 

[0025] image restoration circuit (1) which generates a restoration image based on the code data of the i— th hierarchy (i= 1, 2, — , 
n) by whom the hierarchy code data restoration equipment of claim 10 was inputted Image buffer memory (4'), image restoration 
circuit (1) The i— th progressive restoration image is generated based on the restoration image by the code data of the i— th 
hierarchy (i= 1,2, — , n) outputted, and the progressive restoration image of eye ** (i-1) watch are stored in image buffer 
memory (4')- from — a storing means (2 3) to store the i— th progressive restoration image in image buffer memory (4*) Frame 
memory which stores an indicative data (4) Image buffer memory (4 1 ) and frame memory (4) Renewal means of a frame memory 
installed in between (5, 6. 7) It provides. Renewal means of a frame memory (5, 6, 7) When processing of a hierarchy's code data 
defined beforehand is completed, the contents of image buffer memory (4') are followed, and it is a frame memory (4). It is 
characterized by updating the contents. 

[0026] image restoration circuit (1) which generates a restoration image based on the code data of the i— th hierarchy (i= 1, 2, — , 
n) by whom the hierarchy code data restoration equipment of claim 1 1 was inputted Image buffer memory (4'X image restoration 
circuit (1) The i— th progressive restoration image is generated based on the restoration image by the code data of the i— th 
hierarchy (i= 1, 2, — , n) outputted, and the progressive restoration image of eye ** (i-1) watch are stored in image buffer 
memory (4')- from — a storing means (2 3) to store the i— th progressive restoration image in image buffer memory (4') frame 
memory (4) which stores an indicative data Image buffer memory (4') and frame memory (4) Renewal means of a frame memory 
(5. 6, 7) installed in between timer (8) providing — timer (8) whenever it is initialized at the time of reception of an image and 
clocks fixed time amount after it — a display command — generating — renewal means of a frame memory (5, 6, 7) When 
processing of the last hierarchy is completed, the contents of image buffer memory (4') are followed, and it is a frame memory 
(4). While updating the contents Timer (8) When a display command is generated, the contents of image buffer memory (4') are 
followed, and it is a frame memory (4). It is characterized by updating the contents. 

[0027] image restoration circuit (1) which generates a restoration image based on the code data of the i— th hierarchy (i= 1, 2, — , 
n) by whom the hierarchy code data restoration equipment of claim 12 was inputted Image buffer memory (4'X image restoration 
circuit (1) The i— th progressive restoration image is generated based on the restoration image by the code data of the i— th 
hierarchy (i= 1,2, — , n) outputted, and the progressive restoration image of eye ** (i-1) watch are stored in image buffer 
memory (4')- from — a storing means (2 3) to store the i— th progressive restoration image in image buffer memory (4') frame 
memory (4) which stores an indicative data Image buffer memory (4') and frame memory (4) Renewal means of a frame memory 
(5, 6, 7) installed in between display hierarchy decision means (9) providing — display hierarchy decision means (9) the 
progressive restoration image which should be displayed — determining — renewal means of a frame memory (5, 6, 7) Display 
hierarchy decision means (9) When the determined progressive restoration image is generated, the contents of image buffer 
memory (4*) are followed, and it is a frame memory (4). It is characterized by updating the contents. 
[0028] 

[Function] Drawing J. (a) It is the principle explanatory view of invention of claim 1. As mentioned above, in the Prior art, the 1st 
progressive restoration image, the 2nd progressive restoration image, — , the n-th progressive restoration image were displayed 
[ image data / (the image data encoded hierarchical is hereafter taken as a hierarchy sign) / which was encoded hierarchical to 
n (n> 1) hierarchy ] in order about one image. On the other hand, it sets to invention of claim 1 and is drawing 1 (a). A time and a 
different progressive restoration image are displayed m times (m<n) about one image so that it may be shown. Thus, if the count 
of a display of a progressive restoration image is lessened, since the count from which a display image changes will become 
fewer, a flicker of the display screen decreases and it becomes possible to work image retrieval etc. very comfortably. Moreover, 
by stopping the display of the image of low quality, the count of a display of a restoration image becomes fewer, only the part is 
enabled to increase the display time of the image of high quality, and it becomes possible to work image retrieval etc. using the 
image of high image quality which employed the description of a high speed line efficiently. 

[0029] An operation of the image reconstitution-of-data method of presentation of claim 2 is explained. Only the progressive 
restoration image of the last of an image is displayed in the image reconstitution-of-data method of presentation of claim 2. 
[0030] An operation of the image reconstitution-of-data method of presentation of claim 3 is explained. For example, n is 4 and 
assumes that it is that in which a timer generates a display command every [ 1/] 2 seconds. If a period until the last (the 4th) 
progressive restoration image is generated from image reception considers as 1 / 2 seconds or less about an image 1, only the 
last progressive restoration image will be displayed about an image 1. Supposing a period until the last progressive restoration 
image is generated from image reception about an image 2 is size from 1 / 2 seconds, about an image 2. an intermediate 
progressive restoration image and the last progressive restoration image will be displayed. 

[0031] An operation of the image reconstitution-of-data method of presentation of claim 4 is explained. For example, when the 
transmission line which transmits image data is a low-speed thing, all the progressive restoration images about an image are 
displayed, and when the transmission line is a high-speed thing, only the last progressive restoration image is displayed. 
[0032] An operation of the image reconstitution-of-data method of presentation of claim 5 is explained. About an image 1, it is 
assumed that the time amount (display duration) required by generation of the last progressive restoration image from image 
reception is short In this case, only the progressive restoration image of the last attached image 1, for example is displayed. 
About an image 2, it is assumed that a display duration is long. In this case, the intermediate progressive restoration image about 
an image 2 and the last progressive restoration image are displayed. 

[0033] An operation of the image reconstitution-of-data method of presentation of claim 6 is explained. About an image 1, it is 
assumed that the time amount (display duration) required by generation of the last progressive restoration image from image 
reception is short. In this case, only the progressive restoration image of the last about an image 1 is displayed, for example. 
About an image 2, it is assumed that a display duration is long. In this case, all progressive restoration images are displayed 
about an image 2. 

[0034] An operation of the image reconstitution-of-data method of presentation of claim 7 is explained. It is assumed that the 
image size of an image 1 is small. In this case, only the progressive restoration image of the last about an image 1 is displayed, 
for example. It is assumed that the image size of an image 2 is large. In this case, the intermediate progressive restoration image 
about an image 2 and the last progressive restoration image are displayed. 

[0035] An operation of claim 8 is explained. About an image 1, it is assumed that the image amount of data is small. In this case, 
only the progressive restoration image of the last about an image 1 is displayed, for example. About an image 2, it is assumed 
that the image amount of data is large. In this case, the intermediate progressive restoration image about an image 2 and the last 
progressive restoration image are displayed. 

[0036] An operation of the image reconstitution-of-data method of presentation of claim 9 is explained. For example, in the 
ADCT method, DCT conversion is carried out the DCT multiplier obtained as a result is quantized, and Huffman coding of the 
result of quantization is carried out If a quantization threshold is small, the amount of data of an image will increase, and if a 
quantization threshold is large, the amount of data of an image will decrease. About an image with a large quantization threshold, 
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only the last progressive restoration image is displayed, for example, and an intermediate progressive restoration image and the 
last progressive restoration image are displayed about an image with a small quantization threshold. 

[0037] An operation of the hierarchy code data restoration equipment of claim 10 is explained. Drawing 1 (b) It is the principle 
explanatory view of the hierarchy code data restoration equipment of claim 10. It is assumed that it is n= 4. Renewal means of a 
frame memory (5, 6, 7) When the 4th progressive restoration image (the last) is generated, the contents of image buffer memory 
(4') are followed, and it is a frame memory (4). The contents are. updated. When the 2nd progressive restoration image is 
generated, the contents of the frame memory (4) are updated according to the contents of image buffer memory (4'), the last 
progressive restoration image is generated, and it sometimes follows at the contents of image buffer memory (4*), and is a frame 
memory (4). You may make it update the contents. 

[0038] An operation of the hierarchy code data restoration equipment of claim 1 1 is explained. Drawing 1 (c) It is the principle 
explanatory view of the hierarchy code data restoration equipment of claim 1 1. Timer (8) It will be initialized if reception of an 
image is started, and a display command is emitted for every fixed time amount after it. Renewal means of a frame memory (5, 6, 
7) It operates, when a display command is published, or when the last progressive restoration image is generated, and the 
contents of image buffer memory (4') are followed, and it is a frame memory (4). The contents are updated. 
[0039] An operation of the hierarchy code data restoration equipment of claim 12 is explained. Drawin g 1 (d) It is the principle 
explanatory view of the hierarchy code data restoration equipment of claim 12. A display hierarchy decision means (9) 
incorporates for example, image size, and determines the progressive restoration image which should be displayed by this. If n= 4, 
when image size is large, it is a renewal means of a frame memory (5, 6, 7) about the display of the 1st progressive restoration 
image, the 2nd progressive restoration image, the 3rd progressive restoration image, and the 4th progressive restoration image. It 
orders, renewal means of a frame memory (5, 6, 7) When the 1st progressive restoration image is generated according to this 
command, When the 2nd progressive restoration image is generated, the 3rd progressive restoration image is generated and the 
4th progressive restoration image is generated, the contents of image buffer memory (4') are followed, and it is a frame memory 
(4). The contents are updated. When image size is small, it is a renewal means of a frame memory (5, 6, 7) about the display of 
the 4th progressive restoration image (the last). It orders. Renewal means of a frame memory (5. 6, 7) When the 4th progressive 
restoration image is generated according to this command, the contents of image buffer memory (4') are followed, and it is a 
frame memory (4). The contents are updated. 
[0040] 

[Example] In explanation of the following examples, in order to explain as contrasted with the conventional example (thing of 
bibliography 1), the same notation is taken. Moreover, the target code data shall follow the JPEG method with which (the image 
data encoded hierarchical) is widely known as an international-standards method. However, this invention is applicable also to 
the hierarchy sign by other hierarchical coding approaches. 

[0041] Drawing 2 is drawing showing the configuration of the 1st example of the hierarchy code data restoration equipment of 
this invention, this drawing — setting — 1 — in a frame memory and 4', image buffer memory, five to 1 28 circuit, and 6 show a 
value limiting circuit, and, as for an image restoration integrated circuit and 2, 7 shows [ + circuit, three to 128 circuit, and 4 ] 
the write-in control means, respectively. 

[0042] The 1st example is equipment for indicating the image data encoded hierarchical for a short time by restoration, receives 
four hierarchies' hierarchy sign in a second in five sheets /, and explains it as what is restored. In the 1 st example, the frame 
memory 4 of the conventional example is transposed to image buffer memory 4', and it has the write-in control means 7 and the 
composition that the frame memory 4 was added. 

[0043] The central processing unit 10 contained in a system-wide configuration detects the last hierarchy's processing 
termination, and it is necessary to have the outputting function. This function manages a restoration processing story number of 
layers in a central processing unit 10, recognizes the last hierarchy, and if the restoration processing terminate signal from the 
image restoration integrated circuit 1 which performs restoration processing further is detected, it is realizable. 
[0044] The function of each part of the 1st example is explained. Image buffer memory 4' is only what the frame memory 4 of the 
conventional example replaced, and has the same function. That is, the progressive restoration image based on the restoration 
image outputted from the image restoration integrated circuit 1 is stored. However, the contents of this image buffer memory 4' 
are not displayed as it is. 

[0045] The write-in control means 7 is closed until the last hierarchy's processing termination is detected. If the last hierarchy's 
processing termination is notified, the restoration image (what was changed into 8 bits in fact) of image buffer memory 4' will be 
transmitted to a frame memory 4, and the contents of the frame memory 4 will be rewritten. The frame memory 4 stores the 
indicative data and the contents of the frame memory 4 are displayed on a display screen. 

[0046] Drawin g 3 is a timing diagram which shows actuation of the 1st example of this invention. Drawin g 3 shows the case 
where the data encoded to four hierarchies are restored in a second in five sheets /. In the 1st example, since there is no 
rewriting of an unnecessary image, there is no flicker in each display image, and it becomes very vividly and legible. Moreover, all 
the display time (the example of illustration 1 / 5 seconds) assigned to each image is used for the display of the image (image 
restored using all the four hierarchies) of high quality, and it turns out that a display image is always quality. 
[0047] In drawing 3 , the direction of the image displayed in the 1st example is behind the conventional example in the display 
only for 3/20 seconds. However, since it is aimed at the case where an image changes for a short time one after another, in 
this invention, there is no effect of [ on employment of this delay ]. When changing an image one after another and performing 
image retrieval, speaking concretely, as for 3 / not influencing retrieval effectiveness, even if behind for 20 seconds, the display 
of an image can understand easily. 

[0048] In the 1 st example, in order to decrease a flicker of an image, it carried out to displaying only the last progressive 
restoration image. However, the progressive restoration image with which plurality differs may be displayed, such as also making 
the 2nd progressive restoration image into the object of a display, for example. In this case, since the count of a display will 
become fewer rather than it changes a display image, whenever a new progressive restoration image is generated if there are 
few counts of a display than the number of hierarchies (it sets in the 1st example and is 4), there is effectiveness of flicker 
prevention. 

[0049] Drawing 4 is drawing showing the configuration of the 2nd example of the hierarchy code data restoration equipment of 
this invention. In this drawing, 8 shows a timer. In addition, the same sign as drawin g 2 shows the same object The 2nd example 
of this invention is explained. The 2nd example assumes that the case where the time amount taken to restore the image of one 
sheet can be managed in a short time, and long duration or the case where it cuts is intermingled to assuming the case where 
the 1st example restores many images for a short time. Thus, when restoring the hierarchy sign which received through the 
transmission line as an example in the case of being intermingled, a transmission line may be congested and a transmission 
duration may change according to condition. Moreover, the image (the amount of data is also various) of various magnitude may 
be received through the transmission line, and this may be restored. 

[0050] Thus, about the long image of a transmission duration, when transmission durations differ, since the direction which also 
displayed the intermediate progressive restoration image does not make those who are looking at the image sense waiting, it can 
apply comfortably. In the 2nd example, it considered as the configuration which determines the count of a display automatically 
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according to a transmission duration. Moreover, although these criteria determined automatically could consider various 
approaches, they evaluate the time amount (display duration) which reception and restoration of data take by the 2nd example, 
and decided on it based on it in it 

[0051] With the configuration of the 2nd example, the conventional frame memory 4 is transposed to image buffer memory 4*, 
and the frame memory 4, the write-in control means 7, and the timer 8 are newly added. Moreover, the last hierarchy's 
processing termination is detected to the central processing unit 10 contained in a system-wide configuration, and the 
outputting function is needed for it. Furthermore, the function which outputs reception initiation of each image is also required 
for a central processing unit 1 0. 

[0052] The function of each part of the 2nd example is explained. The function of image buffer memory 4' and a frame memory 4 
is the same as that of the 1st example. A timer 8 is initialized by the receiving start signal of each image, and generates a display 
command for every fixed time amount after it. What is necessary is just to set this signal generation spacing as 1 / about 2 
seconds that what is necessary is just the time amount of extent in which waiting of image display is not impressed to those who 
are looking at the image. Hereafter, the case where it sets up with 1 / 2 seconds is explained. 

[0053] The write-in control means 7 is closed until the last hierarchy's processing termination is detected or a display command 
is generated from a timer 8. If the last hierarchy's processing termination is detected or a display command is generated from a 
timer 8, the contents (what was changed into 8 bits in fact) of image buffer memory 4* will be transmitted to a frame memory 4, 
and the contents of the frame memory 4 will be rewritten. 

[0054] Drawin g 5 is a timing diagram which shows actuation of the 2nd example. Draw ing 5 shows the case where the data 
encoded to four hierarchies are restored. Since reception of an image 2 starts and a timer 8 is reset from reception initiation of 
an image 1 1 / before 2 seconds pass, only the last progressive restoration image is displayed about an image 1. Except the last 
progressive restoration image, a flicker does not have the direction which is not displayed and an image 1 becomes very vividly 
and legible because it can be displayed in a short time. 

[0055] Even if 1 / 2 seconds pass since reception initiation of an image 2, since reception of an image 3 does not start, about an 
image 2, an intermediate progressive restoration image is also still displayed according to the display command (every 1 / 2 
seconds) outputted from a timer 8. Since an image is sharply displayed early rather than it finishes receiving all hierarchies, 
waiting is not impressed to those who are looking at the image. An image 3 is not displayed like an image 1 other than the last 
progressive restoration image. 

[0056] Thus, in the 2nd example of this invention, since there is no rewriting of an unnecessary image like the 1 st example when 
the duration to the progressive restoration image display of the last about one image is short, there is no flicker in each display 
image, and it becomes very legible. Moreover, when the duration to 1 image display is short, all the display time assigned to each 
image like the 1st example is used for the display of the image (the last progressive restoration image) of high quality, and it 
turns out that a display image is always high definition. Furthermore, in the 2nd example, when the duration to the display of the 
progressive restoration image of the last of one image is long, it is displayed that image quality improves gradually and waiting is 
not impressed to those who are looking at the image. 

[0057] Drawin g 6 is drawing showing the configuration of the 3rd example of the hierarchy code data restoration equipment of 
this invention. In this drawing, 9 shows a display hierarchy decision means. In addition, the same sign as drawing 2 shows the 
same object The 3rd example assumes that the case where the time amount taken to restore the image of one sheet can be 
managed in a short time, and long duration or the case where it cuts is intermingled like the 2nd example. The time amount which 
transmits a hierarchy sign depending on the magnitude of an image shall be decided by the 3rd example, and this transmission 
time shall influence the time amount to restoration of an image in it. 

[0058] The frame memory 4 of the conventional example is transposed to image buffer memory 4', and the configuration of the 
3rd example has the composition that the frame memory 4, the write-in control means 7, and the display hierarchy decision 
means 9 were newly added. Moreover, while having the function for the central processing unit 10 in the configuration of the 
whole system to analyze the header of a JPEG method, and to judge the magnitude of an image, it is necessary to have the 
function which detects and outputs processing termination of each hierarchy and the last hierarchy. 

[0059] The configuration of the header of a JPEG method is explained in detail in the special feature article "an understanding of 
image data compression and application (160 pages - 203 pages)" (following, bibliography 2) of the magazine interface December, 
91 issue. If the configuration of the marker segment indicated by 175-page drawing 25 of this bibliography 2 is analyzed and it 
asks for the product of Y and X of this frame header, several pixel ball image size can be obtained. 

[0060] The function of each part of the 3rd example is explained. The function of image buffer memory 4* and a frame memory 4 
is the same as that of the 1st example. With [ image size ] a threshold [ beyond ], the display hierarchy decision means 9 
displays all progressive restoration images, and if it is the following, it will display only the last progressive restoration image. 
That is, it carried out whether all progressive restoration images are displayed or only the last progressive restoration image 
would be displayed to the configuration to choose. Thus, compared with the 2nd example, the effectiveness of flicker prevention 
is fully acquired only also as a configuration which makes simple selection. Two or more thresholds are established and you may 
make it change the number of the progressive restoration images made into the object of a display according to image size. 
[0061] Although based on such image size in the 3rd example, it is because this is aimed at the case where a display duration is 
dependent on image size as stated previously. This corresponds to claim 6. 

[0062] When displaying all progressive restoration images, the write-in control means 7 transmits the contents (what was 
changed into 8 bits in fact) of image buffer memory 4' to a frame memory 4, whenever each hierarchy's processing termination is 
detected, and rewrites the contents of the frame memory 4. the case of a display of only the last progressive restoration image 
— final-treatment termination — detection — the contents (what was changed into 8 bits in fact) of shelf ** image buffer 
memory 4' are transmitted to a frame memory 4, and the contents of the frame memory 4 are rewritten. 

[0063] Drawing 1 is a timing diagram which shows actuation of the 3rd example. Drawing 7 shows the case where the hierarchy 
sign encoded to four hierarchies is restored. By this timing diagram, since image size is small, an image 1 and an image 3 are 
considered as the display of only the last progressive restoration image, and since image size is large, the image 2 shows the 
case where it considers as the display of all progressive restoration images. When it can display in a short time so that clearly 
from drawing 7 , only the last progressive restoration image is displayed, and when a display takes long time amount, it is 
displayed that image quality improves gradually. Therefore, display time is long and making those who are looking at the image 
sense the displeasure by flicker does not give irritation by this thing, either. 

[0064] Although the progressive restoration image displayed on the basis of image size is determined in the 3rd example, the 
approach of the decision of the progressive restoration image which should be displayed is not restricted to this. For example, 
the amount of data of a hierarchy sign is greatly influenced by coding conditions. There is little amount of data of the hierarchy 
sign encoded on the coding conditions which become high compression, and there is much amount of data of the hierarchy sign 
encoded on the coding conditions which become low compression. Therefore, the method of determining the progressive 
restoration image which should be displayed on the basis of coding conditions is also effective. 

[0065] Speaking concretely, by the JPEG method, controlling coding conditions by the quantization threshold as indicated by 
165th page - the 167th page of bibliography 2. As it is in the configuration of the marker segment indicated by 178-page drawing 
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25 of bibliography 2, the value of this quantization threshold is easily acquired by analyzing a marker segment Therefore, what is 
necessary is to notify this quantization threshold to the display hierarchy decision means 9 from a central processing unit 10, 
and just to determine it based on this amount 

[0066] Moreover, as long as the amount of data of the hierarchy sign of one image is known at the time of sign reception 
initiation, based on this amount of data, when there is much amount of data, many progressive restoration images are displayed, 
and when there is little amount of data, you may determine to display a small number of progressive restoration image. For 
example, if the amount of data is notified to a receiving side (restoration equipment) by the side which transmits a hierarchy sign 
before transmitting a hierarchy sign, the amount of data can be easily known with restoration equipment What is necessary is 
just to determine the progressive restoration image which should notify this amount of data to the display hierarchy decision 
means 9 from a central processing unit 10, and should display it based on the notified amount of data. 
[0067] Furthermore, the rate (for example, transmission speed of a transmission line) which inputs hierarchy code data is 
measured, when a rate is quick, a small number of progressive restoration image is displayed, and when a rate is slow, you may 
determine to display many progressive restoration images. 
[0068] 

[Effect of the Invention] When many progressive restoration images are generated for a short time according to this invention so 
that clearly from the above explanation, by displaying a progressive restoration image alternatively, a flicker of a screen can be 
prevented and the image of high image quality can be displayed for a long time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the principle explanatory view of this invention. 

[ Drawin g 2] It is drawing showing the 1 st example of the hierarchy code data restoration equipment of this invention. 

[ Drawin g 3] It is the timing diagram which shows actuation of the 1st example of the hierarchy code data restoration equipment 

of this invention. 

[ Drawin g 4] It is drawing showing the 2nd example of the hierarchy code data restoration equipment of this invention. 

[Drawing 5] It is the timing diagram which shows actuation of the 2nd example of the hierarchy code data restoration equipment 

of this invention. 

[Drawing 6] It is drawing showing the 3rd example of the hierarchy code data restoration equipment of this invention. 

[ Drawin g 7] It is the timing diagram which shows actuation of the 3rd example of the hierarchy code data restoration equipment 

of this invention. 

ClPrsvvingjB] It is drawing showing conventional hierarchy code data restoration equipment. 

[ Drawin g 9] It is drawing showing the example of the structure of a system which used image restoration LSI. 

[Ql3WnS.lQJ It is drawing showing actuation of the conventional example. 

[Description of Notations] 

1 Image Restoration Integrated Circuit 

2 + Circuit 

3 -128 Circuit 

4 Frame Memory 

4' Image buffer memory 

5 -128 Circuit 

6 Value Limiting Circuit 

7 Write-in Control Means 

8 Timer 

9 Display Hierarchy Decision Means 
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